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11.

111.

PROGRELS REPORT NO. 30

INTRODUCTIUN

This progress report is submitted in accordance with

1 M . 7 P o TN AG
Article 1 and Items 2 of Article II, of Contract NAS 5-1048.

CONTRACT OBJECTIVE

The objective of this contract is to improve nickel-
cadmium batteries through :esting and analysis of failures,
Specifically, a number of batteries developed by n:znufac-
turers under NASA Ccatracty are being subjected to oper-
ational and cavironmi :nial tosting to cetermine failure rates
and modes of failure. .rom these results specific sugges-
ions for ihe proper application and possible in:provement
of this battery type may be roade.

PROGRAM FOR THY KZPCRT PELILD

Cycle-life tests were continued and data rccorded on

the following groups of cells:

Number of Cells Lepth of Temp. Cycles
in Original Group Mfr. Lischarge °C Completed
10 Sounotone 109 25 5000+
10 Gulton 10% 25 5000+
10 Gould 10% 5 500U+
10  Scnoone 109 50 4800+
10 Gulton 1G% 50 4olut
1v Gould Lo 5U 4800+



Number of Cells Depth of Temp. Cycles

in Original Group Mfr. Lischarge *C Compleied

10 Sonotone 25% 25 4700+
10 Gongld 25% 25 19v0+
10 Gulton 25% 25 4700+
10 Sonotone 10% -10 4500+

5 Gould 10% -10 3400+
14 Gulton 10% -10 4500+

4 Sonotone 40% 25 4200+

Luring this reporting period no failures were experienced
by the cells of the three manufaciurers in any of the five en-
vironrsental and discharge depth conditions, aad discharge
voltages tur represe..tative cycles accumulated dar.ag the
report period are shown on the attached sheets.

Fost failure tests were conductea on the group of Gould
National cells, which was r moved {rom cycling at .25 *C and
40% discharge as reported last month. A scparate report

on the procedure zud results of Lhiese tests i. sended.

Luring the report period, special tests were conducted
on the group of three 5Scnotone cells cycling at 40% depth of
discharge, lo investigate methods which may be used (while
in orbit) to eliminate 'meniory effecis’ or to re-establish
rated capacity without first 'shorting individual cclls. The

data far these tests are hown on attached sheets., [(he data

show that the capacity of the ceils during cycling was less



than rated capacity and thst the capacity was es=entially re-

ry

stored on cach of the cnall

%]

after these special capacity
cycles, Ths capacities of thege cells to 1.6 volt {ollowing
thege tests were 3,21, 3.21 and 3.4 A-H compared to intial
capacities to 1. U volu of 3, 3%, 3,44 and 3.21 A-H, respec-
tively, when the cells werc received. These cells were
again placed on coaiinuous cycling. After a period of cycling
or evidence of loss of capacity, it is 1atend=d to re-check
the capacities of theze colls ny the same threo methiods used,
except the charge periods will ke exntz=aded 10 replace 125%
of the rated capacity .1 tae first step lastead of vasing the
re-charge upon the cepaclly el oved.

In order ro make (nese checks {or resioring .apacity on
cells of another manufactur 'r, the three Gulion cells {Nos.
654, 515 and 846) previously bul =d in inwtial tests, were
placed on the 10U-miaute conunuous tycling duriang lthe re-
port period. Frior tu placing the cells on ¢yuling, they were
charged at Z/40 for 16 hrs. follow.d by constant potentizl
charge at 1.45V/cell for ¢ hours. «:sulting capacities to
1.0 volt at the C/2 discharge rate were 5,05, .3 and 4.3
ampere-hours. lhe cells voere then re-chargzd at C/10 for

16 hours znd allowed to siand on open-circuit for 64 hours



VI.

1 1~

to checx o1 “ny sharts which rmiight prevent cyoling.,  Cpen-

ciroult voliapes at 64 hours were 1, 29V., 1,30V, and 1. UV,

Sfter a perted of cyeling or when evidence of loss of capac-
ity during cycling s indicated, it is intended 10 make chzcks
for restoring capacity similar to those used for the Sonotoae
cells.

PROGRAM FOR 1 HE NEXT PEKIOD

1. Zontinue and record data cu ¢y Jde-lifc tests 1n progress
at 25%C, -10%C, and 50°C,

2. Jontinue evaluation of data Leing accumulated.

3. CZontiuue investigyation of failed cells.

-



FIvANCLAL UDRITTICN

CONTRA

=

(R CRE——

-

PMACNTHLY 22000088 REPULAT NUL 3

20 5SPTEMB3LR 1963 to ¢u OCTOBLER 1963

% Funds « xpended Luring Keport Period $ 701
* Commitments None ’
% Total Funds _.xpeaded Including Commiitments $55, 544
» Funds den ainiug v 1,225

% A1l amounis a2 less G & .\ and ¥ee




POST FANITURF TPI0T O GLULL NATICHAL CELLI S

The following Open Circuit Stand Voltage tests and Capacity
tesis were perforrred on Gonld National Cells Mos. 45, 45 and
49 as they were removed {ron: cycling at the end charge after

cycling av 25°C and 4U% discharge for 12452 cycles.

I'ND OF CHARGE -~ OFPEN CIRCUIT VOLTAGE T28]

“NL Cl CHARGE VOLTAGE

O 9 R P
TINT AMDPE 43 L 45 Fad

1.75 i,

n
i)
N
[53}
o
-

.54

OPEN CILCUIT 51> 77701 ACw

L 2o .24 t. 36

!
16 hrs, U L. 54 i, 36 i.36
1. 4 1. 50 i.35

30 win. v

Ly hrs. U

LISCHA»GE VOLITAGE

1 rain, i.75 1, i3 i. &b 1,24
18 min. 1.75 i. oo bodu 1. 08
30U miin, .75 VLol .05 1.G1
5U trin. 1.75 G, 51 u. 87
6U n.in. 1.75% Lol

CAPACITY vO 1.0 VOL1 U, 440 L.ussH U, 1A
CAPACITY 0 0.6 VUL . st [P ! 2. land

£



POST FAILURFE TROTS ON COULD NATIONAL S8118 (Cont'd)

The cells wers charged at ./ 1u for 16 hrs and then given o
capacit, test and an Cpen (Trosit Valtage test,

T IR AT N 2~ €T v AT
i LVJ.‘.:‘&VJI Lo

TND OF CTHLAKGE VOLTACE

260 0. 35 1.54 1. 50 1,54

CPISCHARGH VOLTAGE

0 G 1.3 RG] .38

1 1.75 1,25 L4 Lo 4T
16 1,75 i3 1,21 F
30 L7E .1t . U5 IRV}
Hu 1. 7% 1w v. & 1,62
s LL7E 1. Uu )
LUG 1. 75 L, 3 . 0d

CAPACITY TC 1 VILY Lo dodsi 1.3%948d 1. 88AH
CAPACITY L Lo V21, 3oeuAs L.L2500 30 15AL

The sells were then charge. at /.10 {uor 16 bosars and given
an Upen Circuit Stand Voliage 1 st

s ND OF CHARCLD VOL 1 AGE

TIME-Hks,  AMPE, 43 45 47

16 0. 35 1. 54 1,56 i. 54

OPLN CIRCUIT STAND VOL wAai

i, 40 i, 41

= { 1. 36 1,36 v, 37
1.3 I, 24 i34

120 ¢ P35 i. 34 t. 33
24¢ U 1.3< 1.33 i.32
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DISPCSITION OF SONCTONE CIILLS - 20 OCTOBER 1963

Cells - Failed Initial Tests - - - ~ - - = - = - 6
Cells - Failed in Cycling to Date - - - = = = - 4
Cells - Now Cycling - = == = = = = = = - - - 40

CeLLS FAILED INITIAL TESTS

Electrolyte Leakage - - - = - = = = = - = - 4
Electrical Leakage -~ = = - = = = = - - - - Z

CELLS FAILED IN CYCLING TC DATE

25°C - 40% Discharge {537 cycles) = = = = = - - - 1
50°C - 10% Discharge (3288 cycles) - - - - - = - 1
50°C - 10% Discharge (4079 cycles) - = - -~ -~ - - 1
50°C - 10% Discharge (4281 cycles) - - - - = - - 1

Total 4

CELLS NCW CYCLING

At 25°C - 1U% Discharge - - - - - = = = = - - - 1u
At 25°C - 25% Discharge - ~ = =~ = - = = = - =« = 10
At 25°C - 4U% Discharge - - = - - - = - - - - - 3
At 50°C - [0% Discharge - -~ = = = = - - = - - ~ 7
At -10°C - W% Pischarge - - - - = = - =~ = - - 10
Total 40

10



DISECHIIICH OF COULD MATICNAL CHLLS - 20 CULCBER 1563
Cells -~ Failed Initial Testy - - = « = = = -~ - - 23
Cells - Failed in Cycling - = = - = = = - = - - iU
Cells - Now Cycling - = = == = = = = = =« -« - - 3u
Cells - Not Used in Cycling = - = - = = - - - - 2*
* One cell bulged, one leaked after initial tesis
CELLS FAIL ED INITIAL T 2578
wlectrolyte Leakage - - - - - = - i3
Flectrical Leakage - -« = = = = ~ Z2 {(Failed toth Imitial 7 osts)
CELLS FAILED IN CYCIING
At 50*C - 10% Discharge (266b Ccycles) = = = = = - = - - -1
S 5008 - 10% Lischarge (Y73 cycles) = = = = = = = = - - 1
At 50°C - 10Y% Lischarge (3216 cycles) .- e - e e 1
£t 50°C - 10% Lischarge {3372 cycles) = = - = = = = = « = 1
AL 5U°C - 0% Lischarge {3576 cycles) = - = = = = - - - - !
At 25°C - 4U% Lischarge (864 cycles) - = - - = - - - - - 2
At 25°C - 4UY% Lischarge {1262 cycles) -~ ~ = = = = = = - = 3
Toral 1u

CELLS MOW Y CING

At 25°C - 10% Discharge - - ~ - ~ « = - =~ = 1o
AL 50*C - 10Y% Discharge - = = = = - - = - - 5
At -10°C - W% Discharge - - -~ - = = = - - - 5
At 25°C - 45% Lischarge - - = = = - - - - - 1o

NCTE: This last group totaling 1V cells is trom the group
of 23 cells reported as having electrolyte leakage.
They were sent to the manufacturer for examination,
returned to this facility, and are now cycling 2s
indicated.

o




DISEOSITINN 8 GULAION CI LS - 20 OCTOBER 1963

Cells - Failed Initial Tests - « = ~ = v - - - < 7
Celis - railed in Cycling ~ - - = - = - = = « - 4
Cells = MNow Cycling = = = = = = -« = = = o . 36
Celis - Not Used in Cycling - - =« - - - - - - 3%
* 3 CCA‘&S bdlgud aftcr uutxul tests

C£LLS5 FAILED LUITIAL TESTS

iZlectrolyte l.cakage - - = = = = = - - - - 5
iKlectrical leakage -~ =~ - - = = = = - - . 2

CELLS FAILED IN CYCLING TC DATE

A1 25%°C - 10% Lischarge (2263 cycles) = = = = = = « -« = - L
At 25°C - 25% Lischaryge (1298 cycles) = = = = = = « = - - 1
£t 25%°C - 25% Lischaxige (1270 cycles) = = - = = = - - - - 1
At 25°C - 25% Discharge (1416 cycles) = = = = = = = - = - 1
Iotal 4

CELLS NOW CYCLING

it 25%C - 'G% Discharge - - - = = = - - - - 7
At 25°C - 25% Lischarge - - ~ - - - = - - - 7
At 50°C - 1U% Discharge - = = = - - - - - 10
At -10°C - W% Lischarge - - - - - - --- 10
Total 36

* - Cells cycling on special test are the three cells reported above
as having bulged after initial tests.

12



GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Life at ¢5°C roport 3V
CONDITIONING: DATE:

Lhyg: 125% of discip, ©U min, Ligchg: 1u% Lepia, 4V min.

40U Get. 1963

MATERIAL: TEMP: RH:
Ni-Cad 10 Cell Groug, nated 3.3 i

MANUFACTURER: M. NO:
Sonotone

INSTRUMENTS: TESTED BY:

Millianu eter, L., Sensitive Kesearch, Model UUP,
Volto eter, L. C. W eston 931, 5vbu ohmrs/volt, i/&%

1/ 2%

D. M.

LAB SUP CHECK:
}il 5.

ENGRG CHECK:
I.1.

CYU4 Nuw ol
CL] 4654 4744 Caned G914 4999
N, LN UE UHARCE VOL IO
&4 1.3 1. 44 .43 o wd I, 42
€5 LAY o5 1. 55 1. 5= 1.58
5% 1.5 1. 59 1. by 1,59 1.5y
S 1.4¢ .49 1. 49 1. 40 1. 49
74 L. 4¢ T4 s.%d i. 42 i. 42
RED 1. 44 .42 i.bhe 1. 55 1.54
4y 1. 44 i, %4 L. %5 i. 44 1. 44
nds ). 45 i, 45 1. 45 1.45 1.45
K44 i, 5y 1. 6L 1,62 1. 6L 1.62
a3 .45 N+ 1+) i.48 1. 45 i, 45
ND Cr DL2OHARGE VUL LACL
&k 1. 24 1. 24 1.42 1.22 1.22
65 1.23 1. 43 VAL . i.43 1.23
66 1,43 1. cé 1. 2. 1,243 i.4¢
68 1.44 i.23 .23 1.24 Io 43
T4 1.44 1. 28 ie i Y. de 1. 22
n3y 1. &1 A l.uva 1.5 1. 05
R4u 1,24 1. 43 Le &3 1.23 i. 22
n4i I.e3 4 b L% ocd 1.23
R4l 1.¢25 1.25 .24 1.24 I, 24
43 1. 24 .24 il L4 1.43 1.23




GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Life at 25°C Report 30U
CONDITIONING: DATE:
Cng: 125% of dischyg, 6V n.in, Dischg: 1U% Lepth, 4U min. |2V Cct. 1953
MATERIAL: TEMP: RH:
Ni~Cad lu Cell Group, Rated 3.5 &1l
MANUFACTURER: M. NO:
Gould National o
TESTED BY:

INSTRUMENTS:

vaine ag kata Page |

Dl Ml

LAB SUP CHECK:
iz, 13,

ENGRG CHECK:
I. L.

CYCH & NUMI*LY

Cill 4bv4 4742 427 4914 459

NO, LNL OFCHARGE VAL i 6GE
1 1. 46 1, 46 l. 40 1. 46 1. 46
| h 1. 46 1. 47 i. 47 i. 40 1.47
8 i. 43 .. 40 1,46 .45 i, 45
i 1,46 i, 47 %7 !, 46 1. 46
1 1,49 1. 50 Y 1. 49 1.5V
ié 1,43 1. 44 i. 44 1, 44 1. 44
1 1. 47 1, 4. 1. 4¢ i. 48 1, 48
15 l.46 1., 46 i, 46 1. 40 L. 46
22 i. 46 1, 47 1,47 L, 47 1,47
&4 P 3e) 1,45 1. 40 1,35 i, 46

LD O LISCHARGL VELTTACGK
lo ¥ o ad 1, 46 1.27 1.1
6 1. 2o L. &8 1. 29 t, 2¥ 1.28
B ¢ I.e8 e Loen 1.27 1. 26
1.27 b, 29 1. 248 I, 28 1.28
iU i, 26 i. 26 1.¢20 1. 26 1. 26
12 i.26 .21 | Lee 1. 25 1.23
14 1.2t L. 2Y l.oe: 1. 2¢ 1.28
15 1. 27 1. 217 1,27 1. &7 1. 26
22 1,23 1. 28 1. 428 1.28 1.¢27
24 leb 1 1.28 1. 24 Loes 1. 27




GENERAL DATA SHEET

TEST
Cycle Life

SPEC:
5L 25°%0

PAR:

TEST NO:
Ruport 30

CONDITIONING:

{hg:

237,

of wischg, S¢ nan; Lischg:

ivh i.eptih, 4U Min.

DATE:

LU Loty 1963

MATERIAL:

~NY-Lad 7 el Growe, sztoc O

TEMP: RH:

MANUFACTURER:
Gulton

M. NO:
VO-61S

INSTRUMENTS!:

Lame as d

o3 prage 1

TESTED BY:
D, M,

LAB SUP CHECK:
. B,

ENGRG CHECK:
1.1,

« YL . Bl
Gl 4D 6% 4742 45T PN 4994
Nl N OV oAy G, VA bACGE
KFA e LS b 2l i.43
03 1.4: . Coouk .42 i.42
&44 T 43 1, 44 RE i.44
£H47 .43 “+4 1,49 .43 i.43
Oat 1, 4t L4 Y 1, 40 1, 40
553 1.43 Loz 3 A ) L, 2a io %3
H2& le4d L.l Py ud ¥4 lodd
825 1.42 Lo i 4l i, 44 i. %2
827 1.423 lo %3 t.okD L, 43 i.43

GND OV LT ChARGL VLY

628

1.3

438

P | dane
N O
T
~| w
[ o™

1. 26

$44

L.b

—
.
N
-3
-
RISV o
[N e YIRS s 1 EEYN

h47 1.28 Z i. 25 1.26
40 1.25 1, 4 S . 1. 44 1.2
553 i, 26 1. 46 1. 26 A i 25
te2 1. 26 I, 2d JpAC Ay 1. 26
WA v, 2T HA LA [SNPX? 1. 46
A i.e6 I. 2. A LLLb 1. cb

1,




GENERAL DATA SHEET

TEST

SPEC: PAR: TEST NO:
(ve ife at A5°C iteport 30
CONDITIONING: DATE:
Chg: 125% of dischg, 6v min, Dischg: 25%% Leptn, 30 oo, | 2U Get, 1963
MATERIAL: TEMP: RH:
Ni-Cad 1V Cell Croup, Rated 3.5 *id
MANUFACTURER: M. NO:
Sonotone
INSTRUMENTS: TESTED BY:
L.,
Same as Lata l'age i LAB SUP CHECK:
{ie ila
ENGRG CHECK:
el
k.l = NUME
C.ali 4384 L34l 4527 4514 41699
KO, LNL U CrhinGr Y21 1L AGE
6u 1. 49 L,<by . a9 1,40 1.4
61 1.43 L.44 1,44 1. 40 1. 45
R4y 1. 47 1, 47 1,47 Y Loa7
H5L o4y 1,4 J. 54 i, 4% r.o44
RE-3! 1, 5C 1. 50 i, B0 1. B0 1. 5¢
K52 i. 46 1. 4N 1. 46 1, 44 1. 47
1’53 1,47 J N {, 47 [ X 1. 46
REE) f.g? 1, 44 i, 48 i, 40 1, 47
556 151 i, 21 1.53 i.9i l, 54
X337 1,4y 1, 45 T N T~ i, i. 40
Ul O DIs n s b GO VOLT s
B (Y R T Y- i. 48 1.1 1,17 i. 1y
61 .48 i 17 1, 1¢ 1.17 I. 15
oy 1, 16 e 15 l. 1o 1. 16 1. 16
%1 1, 18 1. 17 1,17 1, 1% t. 138
R51 1,19 1,18 1, 46 1,18 1. 18
o852 A 17 L, 47 1.17 1,47 1, 17
a53 1,18 i, 17 1.17 .17 1. 18
R]55 1, 18 i. 13 i. 13 1. 18 1,18
56 1. 19 1. 18 1. 18 1.18 1. 18
k57 1.18 i, 17 1.17 1,17 1,17




~ GENERAL DATA SHEET

Seme as [Nata rage |

TEST SPEC: PAR: TEST NO:
vycle life at &5°C DU Port 3y
CONDITIONING: DATE:
Chg: 1&5% of discag, LU min; Lischy: 25% Lepth, 24U min, | &L oot w63
MATERIAL: TEMP: RH.
Ni-vad IU Cell Giolgs naleG 2,2 £dl
MANUFACTURER: M. NO:
Gould National
INSTRUMENTS!: TESTED BY:

L. b,

LAB SUP CHECK:
e

ENGRG CHECK:

L1,

CYCif ~NOMBILR
171 YA N FE=1V 666
lafil DI CAIARGE VUL L AGL

e av an e 202 T R

e cid BN Y] FONC V) 1% 1.9Y

1. 50 Ja g .50 .50 1. 26

iax O 1! 1oy i1.oas i.4Y

S ia 53 long i.bhe .53

1.4 ia iy R : 1.4% .4y

J e oz 1.4k 1.4 i Y

aa b PO i.o% 1. 585 1,568

1.91 YA ia i 1.5 i Sk

i Y laf? 1. %Y i &Y

e vr Llochdae Vol TAGE

3 be &3 e b I Y PP ie 43 i &%

5 e &t ho fi rAY, Ly gy ie &V

i i v Lo b ) i, b J PR

11l Al ia kD S 1. &5 ba b
13 sa i d da b A P LY
i& P4} WA e A i. 0%
JY ie &5 10 &% P 1 e i i, &%
31 Lo s VPPN Lyt Y L, Wl
39Y 1. 23 ledd I, 22 1, ¢4 iv 2l
14 i. 28 1. 24 1. 25 1.25 L. 24




GENERAL DATA SHEET

TEST SPEC: " PAR: TEST NO:
Lycle Iife at 25°C Keport 3u
CONDITIONING: DATE:
Chg: 1257 of dischg, U min; Lischg: 5% Leptin, 4U min. | 2V Cor, 1363
MATERIAL: TEMP: RH:
Ni~-Zad 7 Cell Croup, dated & An
MANUFACTURER: M. NO:
Gulton Vir-6lia
INSTRUMENTS: TESTED BY:

L M.

LAB SUP CHECK:

sam.e as Lata vage | s 2b
ENGRG CHECK:
i. 4.,
YL Lo nUN DB LR
Gl G a0 4 xid 4547 ] 4 40y
Laliie awivle Ul OEA et YOI AAGE
66U D i, sl Y 1.4t A
L61 SR JE ) Legy 1. 45 J !
FU4 .51 {, 52 v he .51 .51
812 1, =« 1, i . 48 L, &L P, 48
&16 1. 46 1. 45 1,4 1, 46 1, 46
518 1, 45 46 by 3o 1,26 1.
Ay e i 1, 147 A 1.47
doivas OF Do CHA G YOL I ACS,
65C i db Lo U i.19 P L1
661 1. 19 ) Lo Ly 1. 18
204 i.ls 1. 18 i 18 1,17 1. 17
5l Laowb i, cb 1, iy i.4Y 1.1y
4316 1. 4L HAY 1.1% 1.1¢ 1.1y
B16& I ) LY 1.4« i.16 1.1&
H2U 1. 44 J. 1 I 1.18 1. 1y




GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Tife at 45°%¢ ieport 3V
CONDITIONING: DATE:
Chegs 123% of dische, LU muns Lischy: 40% Depih, 40 nmn, | &0 Tret, 1763
MATERIAL: TEMP: RH:
Ni-Cad 3 Cell Grouy, sted 5.5 403
MANUFACTURER: M. NO:
Senotone o
INSTRUMENTS: TESTED BY:
LM
Sam= as Lata Fage I LAB SUP CHECK:
i1, B,
ENGRG CHECK:
L 1.
Y QLI svuaiBuLk
vl b Jan PP 3347 3414 340
Q. N o IO BARG L VUL L AGE,
21 ¥ Ny i. L - 1.21
By * a9l Lol Lo fis 1. v@
2y * i 94 a2l ia bl sl
ENGG GF I CHASKGE YOL 120G
a7 * ie 17 i, 17 1. 16 L .6
5¢ A 1, &Y ig 1 1. 1% 1, 17
29 * PAY 1,19 i, 10 1,18
#_Lycling ¢{ cells interfpupted for l4/cays at this |point for spejial tests




GENERAL DATA SHEET

TEST

. ) ¢ g b
wyite Late ap o

B3 ‘\/v

SPEC: PAR:

TEST NO:

PAC-INIeD ol ¢

<
-

CONDITIONING:

DATE:

Lhwn 1RO o o choe, o v boia by Yoo lozova, =boaan, | eV oot 1vns
MATERIAL: TEMP: RH:
Su-osan 7ousil Sroanp, "aled 505 05
MANUFACTURER: M. NO:
Conotone
INSTRUMENTS: TESTED BY:
I M
came as Luta rags LAB SUP CHECK:
P3e 3
ENGRG CHECK:
. 7.,
U3 SR TESRNERSE SULFN
oAl Lats il el CY NN x7Y)
e L ezl i e Yo L
5% . 1. 4d e 1, n o b
[£; fo 2 P vl YA L. l.22
71 R I, = Iy IS 1,20
| atad ® N L sead i, 0
146 .27 1. 37 Y Pooa i, 3%
47 1. 37 i, 3y i ' L2 i1.26
w48 . 37 B, 3 Lo b H L, oo
ke e blow Vi oG VAL AT
57 oy [ ) ! L AT 1,17
To i I i Y 1. 16
71 Podvu Lo D5 L. 47 1. Ly 1, yy
{45 . . g P, wl [P e 4
148 1.2 . L A lola i,16
<47 . e b i, 1 L7
g iy g pe .y 1o )y




GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Life at 50°C Report 3u
CONDITIONING: DATE:
Chg: 150% of dischg, 60 min; Lischg: 10% Lepth, 40 min. | 2u Gt 1963
MATERIAL: TEMP: RH:
Ni-Cad 5 Cell Group, Rated 3.5 AH
MANUFACTURER: e M. NO:
Gould National
INSTRUMENTS: TESTED BY:
L. M.
fame as Data FPage ! LAB SUP CHECK:
H. B.
ENGRG CHECK:
1. 1.
CYCLE NUMBER
CHELL 4484 4542 4627 4714 4799
NQ, ' END OH CHARGE VOLIAGE
23 1.43 1. 42 1. 42 1.42 1. 44
28 1. 42 1,39 1,40 1. 42 1.43
31 1. 42 i. 4] 1.4V L. 49 1. 4L
3z 1. 43 1.42 1.4 . i, 42 1.42
33 1. 49 1. 41 1.42 1. 4! i. 43
END OF PISCHAKGE [VOLTAGE
23 1. 156 1. 16 1.17 1.17 1. 18
28 1.2V 1. 18 1.18 1.22 1.21
31 1.21 1. 22 1,21 1.2¢ 1.2V
32 1.22 1.22 1.22 1.22 1.22
33 1. 19 1. 20 v, 20 1. 14 1, 2U




GENERAL DATA SHEET

TEST

Cvycle 1ife at 50°C

SPEC:

PAR:

TEST NO:
Keport 30

CONDITIONING: DATE:
Chg: 150% of dischg, 60 min; Lischg: 10% Iepth, 40 min. |20 Uct, 1963
MATERIAL: TEMP: RH:
Ni-Cad 10 Cell Group, rRated 6 AH
MANUFACTURER: M. NO:
Gulton VGC-6HS
INSTRUMENTS: TESTED BY:
D. M.
Same as Data Page I LAB SUP CHECK:
H, B,
ENGRG CHECK:
1. L.
CNCLE HwUMBRER
CELL 4484 4542 46217 4714 4799
NO., END AF CHARGE YOLIAGE
602 1.4l 1.4l 1. 41 1.4l 1. 39
AU4 1. 3§ 1. 38 1. 38 1..37 1.37
610 1.39 1. 37 1.39 1.38 L. 4G
611 1,39 1. 38 1,39 1, 37 1. 39
616 1,41 1. 41 1, 41 1, 42 1,41
624 1,40 1. 38 1.44 1. 40 1.4C
119 1. 40 1. 40 L. 4V 1.40¢ 1. 40
165 l.41 1. 41 1. 41 l.41 1. 41
178 1.41 1.4l 1.41 1. 41 i.4i
119 1.41 1. 4V .41 1. 41 1.41
END OF DISCHARGE VOLTAGE
602 1,24 1,24 . 1.23 1,24 i, 242
604 1. 20 1,17 1,17 1,17 1. 14
610 1. 20 1. 15 1. 19 1. 16 1,21
| 611 1. 23 1. 22 1. 23 1,23 1.23
616 1. 24 1. 23 1.24 1, 23 1.23
624 1. 20 1. 14 1,21 1. 21 1,20
719 1. 21 1. 21 1.21 1.21 i. 20
765 1. 21 1. 21 T l.e2 1. 22 1.21
178 1. 20 1. 20 1. 20 1. 20 1.2V
779 1.20 1. 20 1. 20 1.20 1.2u

10




GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Life at -10% Feport 3¢
CONDITIONING: DATE:
Chg: 115% of dischg, 50 min; Lischg: 1u¥% Lcepth, 40 min,| 20 Cect, 1953
MATERIAL: TEMP: RH:
WNi-Cad 10 Ceall Group, Lated 3,5 Al
MANUFACTURER: M. NO:
Sonotone
INSTRUMENTS: i TESTED BY:
L. M,
LAB SUP CHECK:
Same as Lata Page 1 1 B,
ENGRG CHECK:
L1,
CYCli o uMBER A4t 27
CELL 4184 4242 4327 4414 FIEY
NO., LN OF CHARGE YOLLT AGE
51 1.52 1. 52 i.5¢ 1,52 1.5,
52 1. 49 1. 49 1. 449 1. 8¢ 1. 44
53 1. 55 1. 54 i.5¢ 1. 8% L
54 1. 64 1. 64 1.686 1.465 1.45
55 1. 62 1. 62 1,62 1. 62 1, 62
73 1,50 1. 8¢ i, 5y 1.5 JY
R34 1.514 1.581 1.51 1,51 1.51
K358 1. 60 1..59 1.60 1.59 1.3y
236 1. 50 i, BU 1, 50 1. 5y 1.51
R38 1. 62 1,62 1.6& 1. 6U 1. 61

LND OF DISCHAKGAEIVOLTAGH

51 1. 24 1. 25 1.25 1. 24 1.24
52 1.23 1. 24 1.24 1. 24 1.24
53 1. 24 1.25 1.25 1.25 1.24
54 1. 24 1. 26 1. 25 1..25 1. 25
55 1. 2 1. 26 1. 24 1. 26 1. 25
73 1. 24 1.25 1.25 1.24 1. 24
R}34 1,25 1. 26 1,26 1,46 1.26
K35 1. 26 1. 26 1, 2¢ 1,26 1, 28
R36 1. 24 1. 25 1. 25 1, 25 i. 25
R38 1, 26 1. 26 1. 26 1. 25 1. 26

11




GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Life at -16°C Hepol 3U
COND!TIONING: DATE:
Chg: 1185 ol dischg, 44 inin; Dischg: 10% Lepth, 40 min | &0 ot, 1ual
MATERIAL: TEMP: RH:
Ni-Cad 5 cell Grogp, Rated 3,5 ~H )
MANUFACTURER: M. NO:
Gould National
INSTRUMENTS: TESTED BY:
L. 1\1_1.
Same as Lata Fage | LAB SUP CHECK:
Hl jni'l

ENGRG CHECK:
I.L.

CYJLis i Bl
CELL 3654 3154 3414 3244 1369
NO. END CH CHAXGz VOLT AGE
25 i.53 1. 52 L 5e 1.5 L53
26 1. 54 1,53 1.4 1.54 T
27 1. 56 L. 56 1. 56 1. 57 L. 57
35 1. 56 1. 56 L 55 1. 56 1, 56
38 1. 54 L. 54 1. 55 L 54 L3
LND OF DISCHAKGE YOL T ATE
25 1. 30 1. 30 1,30 1,30 LA
26 1. 30 1, 30 L 30 130 1. 30
27 1. 25 1. 26 1. 26 1.26 L. 26
35 1. 27 1. 28 1.28 1.27 1. 27
38 1.30 1. 29 L 29 L, 27 1. &Y

12




GENERAL DATA SHEET

TEST SPEC: PAR: TEST NO:
Cycle Life at ~10°C Report JU
CONDITIONING: . . DATE:
Chg: 115% of Lischg, 60 min; Lischg: 10% Lepth, 40 min,| 20 Coy, 1983
MATERIAL: TEMP: RH:
Ni-Cad 1U Cell Group, Aated 6 ~#H
 MANUFACTURER: M. NO:
Gulton VO-615
INSTRUMENTS: TESTED BY:
L. N,
Same as Data Page 1 LAB SUP CHECK:
H., 4
ENGRG CHECK:
1. L.
CYC1LE NUMBER
CaLL 4184 4242 4327 4414 4499
NC. END OF|CHARGE VQ1. TAGE
617 1. 54 l. 54 1,54 1.54 1. 54
619 1. 60 1,59 1. 60 1,40 1. 60
620 1. 54 1. 54 1.55 1. 54 1.54
523 1, 55 1,55 1. 5% 1. 35 1.58
627 1. 54 1. 54 1. 34 1.54 1. 54
631 1. 66 1.59 .59 1. 89 1. 59
780 i, 53 J T i.52 1..51 1. 51
783 1,55 1. 55 1.58% 1. 55 1. 54
798 1, 54 1. 54 1.54 1.54 1. 54
801 1, 54 1.54 1. 54 1. 54 1.54
SND OF LICHARGE WOLTAGE
617 i. 28 1. 28 1. 27 1. 48 1.27
619 1.28 1. 258 1. 28 1,48 1,28
62C 1. 26 i. &0 1,26 1. 26 1.26
623 1.27 1. 29 1. 26 1, 26 1.26
627 1,28 1.28 1.28 1,48 1. 28
631 1.29 1.23 1,28 1, 26 1. 28
180 1.2V 1. 27 1.27 1.29 1, 49
783 1.28 1, 28 1.28 1.28 1,28
798 1. 28 1,28 1.27 1,28 1, 27
801 i.28 1. 27 1. 28 1,27 1, 27

e



